Timing of ultraviolet light induced mutagenesis in simian virus 40 relative to viral DNA replication in monkey cells.
Simian virus 40 (SV40) was used to probe ultraviolet light (UV)-induced mutation in mammalian cells. Viral mutations were scored as reversions of early and late temperature-sensitive (ts) mutants to the wild-type (WT) phenotype. When virus was exposed to moderate or high UV doses, WT revertants were obtained at a frequency related to the square of the dose from two early (tsA) and one late (tsBC) mutant grown at the restrictive temperature. The reversions generated in the progeny of UV-irradiated early mutants presumably arose before the onset of viral DNA replication because, at the non-permissive temperature, tsA mutants are unable to express the functions responsible for the initiation of viral DNA synthesis. Moreover, the early mutant tsA209 underwent similar levels of induced reversion at the permissive and restrictive temperatures, suggesting that the pre-replicative mutational pathway might predominate for moderately and heavily irradiated virus, even under conditions where DNA synthesis can be initiated. The analysis of bursts from revertant plaques produced at the restrictive temperature was consistent with this interpretation. Although the mechanism of pre-replicative mutagenesis is not known, it is likely to be mediated by cellular activities owing to the low genetic complexity of the virus.